* The interval between the paffages of the comet by the pferihelium in 1532 and 1661 is 128 years, 89 days, 1 hour, 29' minutes (32 of the years being biffextile), which added to the time of the perihelium in 1661, together with i i days to reduce it from the Julian to the Gregorian {tile, which we now ufej brings out the expected time of the next perihelium to be April 27th, 1 h. 1 o 'in the year 1789.
The periodic times of the comet, which appeared in 1531, 1607, and 1682, having been of 76 and 75 years alternately, Dr* H a l l e y fuppofed, that the fubfequent period would be of 76 years, and that it would return in the year 1758; but, upon con-(idering its near approach to Jupiter, in its defcent towards the fun in the fummer of 1681, he found, that the action of Jupiter upon the comet was, for feveral months together, equal to onefiftieth part of the fun upon it, tending to increafe the inclination of the orbit to the plane of the ecliptic, and lengthen the periodic time. Accordingly, the inclination of the orbit was found by the obfervations made in the following year 1682 to be 22' greater thati in the year 1607. The effect of the augmentation of the periodic time could not be feen till the next return, which he fuppofed would be protra&td by Jupiter's a&ion to the latter end of the year 1758, or the beginning of 1759. M. C l a ir Au t , previous to its return, took the pains to cal culate the a&ions both of Jupiter and Saturn on it during the whole periods from 1607 to 1682, and from 1682 to 1759* ind thence predicted its return to its perihelium by the middle of April; it came about the middle of March, only a month (boner, which was a fufficient approximation to the truth in fo delicate a matter, and did honour to this great mathematician, md his laborious calculations.
T he cornet ip queftion i$ alfo, from the pofition of its orbit, liable, to be much difturbed both by Jupiter and Saturn, par ticularly in its afcent from the fun after palling its perihelium, if they Ihould happen he near it, when it appoaches to or croffes their orbits; becaufe it is very near the plane of them at; that time. W hen it palled the orbit of Jupiter in the be ginning of February 1682, O. S. it was 50° m of that planet; and when it palled the orbit of Saturn in the beginning of O&ober 1663, it was 170 of it. Hence its motion would be accelerated while it was approach ing towards the orbit of either planet by its feparate aftion, and retarded when it had palled its orbit; but, as it would be fubje&ed to the effeft of retardation through a greater part ofits orbit than to that of acceleration, the former would exceed the latter, and confequently the periodic time wrould be ihortened; but probably not much, on account of the conliderable diftance of the cpmet from the planets when it palled by th em ; and therefore we may Hill expe& it to return to its, periheiium in the beginning of the year 1789, or the latter end of the year 1.788, and certainly fome time before the 27th of April 1789. But o f this we (hall be better informed after the end of this year, from the anfwers to the prize queftion propofed by the Royal Academy o f Sciences at Paris, to com pute the difturbances of the comet of 1532 and 1661, and thence to predial its return % * Since thi9 was written, I received the unwelcome news, in. a letter from M. Meghain, of the Royal Academy of^ Sciences at Paris, that the Academy* has npt received fatisfa&ory anfwers concerning the difturbances of the comet between 1532 and 1661, and 1661 and the approaching return, and that the; prize^ is referred to be adjudged of at dialler 178&, and that. it will be 6000 iivres. N. M, If it fhould come to its perihelium on the ift bf Jaiidafy 1789, it might probably be vifible, with a good achromatic telefcope, in its defcent to the fun,' the middle of September 1788, and fooner or later, according as its perihelium fhould be fooner or later. It will approach us from the fouthern parts of its orbit, and therefore will flrffc appear with confiderable fouth latitude and fouth declination; fo that perfons refiding nearer the equator than we do, or in fouth latitude, will have an opportunity of difcovering it before us. It is to be wifhed that it may be firft feen by fome aftronomer in fuch a fituation, ahd furnifhed with proper ihftruments for fettling its place in the heavens, the earlieffc good obfervations being moft valuable for determining its elliptic orbit, and proving its identity with the comets of 1532 and 1661. T he Cape of Good Hope would be an excellent fituation for this purpofe.
1-In order to aflift aftronomers in looking out for this comet,
I have here given its heliocentric and geocentric longitudes and latitudes and correfpondent diftances from the fun and earth, oh fupporition that it (hall come to its perihelium on January r, 1789. But if that fhould happen fooner or later, the he liocentric longitudes and latitudes and diftances from the fun tfill ftandl good if applied to days as much earlier or later, as the time of the perihelium may happen fooner or later; and the geocehtric longitudes and latitudes and diftances from the eirth muft be re-computed accordingly. The calculations are made for a parabolic orbit from the elements determined by Dr. H alley from H evelius's obfervations in 1661, only allowing. for the preceflion of the equinoxes. The elements made u(e of were as follows:
Time of perihelium January r, 1789, at noon. Perihelium diftance 0,44851. K k k 2 T he laft obfervation made by H e v e l i u s on the comet in 1661 was when its vdiftance from the earth was 0,986, and from the fun 1,37, with what he calls a very long and good telefcope; at which time it appeared faint and fmall with it, though the expefted "Return a . 431 though ftill fufficiently vifible. Let us fuppofe this to have been a telefcope of 9-feet focal length, with an aperture of 1,65 inch; then, becaufe the diameter of the aperture of a tele fcope fufficient to render the comet equally vifible ffiould be as the product of its diftances from the fun and earth, and the produ& of the numbers above-mentioned 0,986 and 1,37 is 1,35, we fhall have the following analogy to find the aperture of a refra&ing telefcope fufficient to {hew the comet as it appeared to Hevelius. As 1,35 : 1,65 inch :: 9 : n inches, fo is the produft of diftances from the fun and earth to the diameter of the aperture required in inches.
